Eicosanoids are modulators of defensive and inflammatory processes in the gut mucosa, and may be involved in the pathogenesis of chronic inflammatory lesions of the bowel. As omega-3 fatty acids compete with the omega-6 as precursors of eicosanoid synthesis, we compared the effects of dietary supplementation with either sunflower (source of omega-6) or cod liver (source of omega-3) oil on the development of chronic granulomatous lesions in the rat colon. After four weeks on the supplemented diets, plasma omega-6 fatty acid content was significantly higher in the sunflower group, while omega-3 fatty acids predominated in the cod liver group. Inflammatory colitis was then induced by intracolonic administration of trinitrobenzene sulphonic acid. Luminal eicosanoid release, as measured by radioimmunoassay of intracolonic dialysis fluid, increased significantly after the challenge in both groups. Generation of prostaglandin E2 (PGE2) and leucotriene B4 (LTB4) peaked by day 3 and thereafter declined; thromboxane B2 (TXB2), instead, continued to increase from day 3 to 20 in sunflower fed rats, whereas this change was blunted in cod liver animals. The rats were killed 20, 30, or 50 days after the induction of colitis, and the colonic lesions were scored macroscopically (adhesions to surrounding tissues, strictures, ulcerations, and wall thickness) and histologically (ulceration, inflammation, depth of the lesions, and fibrosis). In cod liver animals, the damage score was markedly reduced by day 30, and inflammation and ulceration were almost absent by day 50. In conclusion, a fish oil diet prevents the increase in thromboxane in the chronic stage of inflammation, and shortens the course of the colonic disease by diminishing both the severity of the lesions and their progression to chronicity.
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The fatty acid composition of marine lipids is markedly different from that of lipids from terrestrial sources. Marine lipids have a higher proportion of long chain polyunsaturated fatty acids called omega-3 because of the double bond located between the third and fourth carbon atom from the methyl end of the fatty acid chain. Omega-3 fatty acids are scarce in the normal Western diet, which mainly includes polyunsaturated fatty acids from the omega-6 series. Recent evidence that chronic intake of fish derived omega-3 fatty acids inhibits neutrophil and monocyte functions"2suggests that omega-3 fatty acids may group, randomly designated before the induction of colitis, were subjected to dialysis on days 3 and 20, and killed on day 20. Another set of 10 rats per group were subjected to dialysis on days 0 and 30, and killed on day 30; and the remainder (seven from sunflower group and six from cod liver group) underwent dialysis on days 40 and 50, and were killed on day 50. As previously described,20 dialysis bags were prepared using Visking seamless cellulose tubing (8/32, 6 3 mm diameter, 7 cm long) attached via a 10 cm rubber cannula to an external syringe. After inserting the entire cannula into the distal colon, the dialysis bag was filled with 1 ml dialysis solution, consisting of 0 3% bovine serum albumin in a-NaCl 120 mM-KHCO3 30 mM solution adjusted to pH 7 90. One hour later, the fluid was withdrawn and immediately stored at -30°C until assayed. On days 20, 30, and 50, six to 10 rats per group, as described above, were killed by cervical dislocation. The distal colon was removed, opened longitudinally, rinsed with normal saline and pinned out on synthetic cork. Mucosal damage was assessed macroscopically and the whole piece was then fixed in a solution containing 2% formaldehyde and 1% glutaraldehyde23 for later histological assessment.
ASSESSMENT OF COLONIC LESIONS
The macroscopically visible damage was assessed with a stereomicroscope by two observers unaware of the experimental group. Each colon was assigned a score on a scale ranging from 0 to 10 based on the criteria stated in Table II , which note colonic adhesions to surrounding tissues, strictures, mucosal ulcerations, and wall thickening.
For the histological studies, samples were processed by routine techniques before embedding in paraffin. Sections were stained with haematoxylin and eosin and coded for blind examination. Each slide was assigned a score on a 
scale ranging from 0 to 10 based on the presence of ulcerations, degree of inflammation, depth of the lesions and presence of fibrosis (Table II) .
FATTY ACID ANALYSIS
The analytical procedure has been extensively described recently.24 Briefly, total fatty acid methyl esters were obtained by direct methanolysis of the samples (100 p1 plasma, and about 100 mg chow pellet) with 2 ml 1-4 M HCI according to Lepage As shown by Figure 2 , luminal release ofPGE2 and TXB2 changed as time elapsed from trinitrobenzene sulphonic acid instillation. For PGE2, peak release occurred earlier (around day 3 after trinitrobenzene sulphonic acid) than for TXB2 (around day 20 after trinitrobenzene sulphonic acid). For PGE2, there were no significant differences between both experimental diets throughout the study, although mean concentrations in the dialysis fluid from sunflower fed rats were always above those detected in cod liver fed rats. In contrast, luminal release of TXB2 markedly increased from day 3 to days 20 and 30 in sunflower fed rats but this change did not occur in cod liver fed animals. Hence, significant differences between sunflower and cod liver group occurred on days 20 and 30. Changes in the intracolonic release of LTR4 were similar in both groups of rats. In the sunflower group, concentrations increased from day 0 (0-167 (0-034) ng/ml) to day 3 (5-965 (1 316)) and there was no further increment on day 20 (5- 787 (1-870) ). Cod liver fed rats showed a similar pattern (day 0: 0-082 (0-021); day 3: 6-441 (1-016)), and mean levels on day 20 (3-674 (0-573)) were lower than in sunflower rats, though the difference was not significant. Dialysis fluid samples from days 30, 40, and 50 were not assayed. Figure 3 depicts the mean macroscopical and histological scores obtained from rats killed on days 20, 30, and 50 after trinitrobenzene sulphonic acid. On day 20, macroscopical damage scores were significantly lower in cod liver animals than in sunflower group, but there was no difference in the histological scores. With the progression of the inflammatory colitis, differences between both experimental groups became more evident and cod liver fed rats showed lower macroscopical and histological lesion scores than sunflower fed rats. By day 50, inflammation and ulcerations were almost absent in cod liver fed animals, while the sunflower Table II . Means (SEM) are shown; (*) denotes p<OO05 between sunflower and cod liverfed animals.
CHANGES IN COLONIC MORPHOLOGY
group still showed flaring mucosal lesions. Thus, the initial injury was similar in both groups of rats, but the development of chronic inflammatory lesions in the colon was mitigated by the cod liver diet.
Discussion
The aim of the present study was to investigate whether changes in the type of dietary fat would influence eicosanoid synthesis and modify the progression of chronic inflammatory lesions in the bowel. The experiments described in this paper show that a fish oil diet mitigates the severity of chronic inflammatory lesions induced by trinitrobenzene sulphonic acid in the colon, while reducing the intracolonic release of thromboxane during the chronic phase of the disease. Two special diets were prepared for this study using a standard low fat diet that was supplemented either with sunflower or cod liver oil. Both diets were isocaloric and thus the body weight gain and the daily intake of food were similar in both groups of rats. Therefore, it is unlikely that the beneficial effects of the cod liver oil diet were the result of a difference in caloric consumption. The two experimental diets differed, however, in their content of polyunsaturated fatty acids, as the sunflower diet was rich in omega-6 fatty acids and the cod liver diet in omega-3 fatty acids. As shown in Figure 1 , the plasma fatty acid concentrations of the animals after four weeks on the experimental diets reflected these differences accordingly. Thus, differences in lipid composition between the two diets are most likely responsible for the variances noted in the expression of the colonic disease. Previous studies showed antiinflammatory effects of dietary omega-3 fatty acids,3-7 and our findings expand this concept to the field of inflammatory lesions of the bowel.
The mechanism by which omega-3 fatty acids would have a beneficial influence on inflammatory diseases is not certain. This class of fatty acids compete with the omega-6 as precursors of eicosanoid synthesis and, in our study, eicosanoid formation by the colonic mucosa was modified by the cod liver diet. Before the induction of colitis, luminal release of PGE2, TXB2, 
